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FIG. 2A
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FIG. 5
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ELECTRICAL CONNECTOR PROVIDED
WITH COILED SPRING CONTACT

BACKGROUND OF THE INVENTION

The present invention relates to an electrical connector
provided with a coiled spring contact (CSC). The connector
1s typically used by being interposed between two units or
two circuit boards 1n an electronic device such as a mobile
phone, thereby to perform electrical connection between
connecting electrodes provided in both such units or circuit
boards.

FIG. 5 shows a connector C provided with a coiled spring,
contact (hereinafter referred to as a CSC type connector)
which 1s disclosed 1n Japanese Patent Publication No. 2002-
93494 A Here 1s shown, as an example of use, a state where
the CSC type connector C 1s employed for connection
between a liquid crystal display board 5 and a circuit board
6 1n a mobile mmformation terminal device such as a mobile
phone. Specifically, connection electrodes 5C provided on
the liquid crystal display board 5 and connection electrodes
6¢ provided on the circuit board 6 are electrically connected
by the connector C.

As shown in FIGS. 6A and 6B, the connector C 1s
provided with two CSCs 1 having electrical conductivity
and with an 1nsulating holder 2 which holds these CSCs 1 1n
a state arranged at an interval in an axial direction thereof.

As shown 1n FIG. 5, each of the CSCs 1 1s adapted to
come 1nto elastic contact with a pair of the connection
clectrodes 5S¢, 6¢ which are opposed to each other 1n a radial
direction of the CSC. More specifically, as shown in FIGS.
5 to 7B, the CSC 1 includes a pair of end coil parts 10
adapted to come into contact with the connection electrode
6¢, and a central coil part 12 which 1s displaced 1n a radial
direction between each end coil part 10 and adapted to come
into contact with another connection electrode 5¢. The CSC
1 further includes intermediate coil parts 14, 16 between the
respective end coil parts 10 and the central coil part 12. In
this case, the intermediate coil parts 14, 16 and the end coil
parts 10 are arranged at both sides of the central coil part 12
in such a manner that they are gradually displaced 1n a radial
direction at substantially equal intervals, and so, an entirety
of the CSC 1 has a substantially inverted V-shape, as seen 1n
a side view.

Because respective axes of the end coil parts 10, the
intermediate coil parts 14, 16, and the central coil part 12 are
in parallel with one another, and a direction common to these
axes 1s defined as the axial direction of the CSC 1. Moreover,
a direction perpendicular to the axes of the end coil parts 10,
the mtermediate coil parts 14, 16, and the central coil part 12
1s defined as the radial direction of the CSC 1.

As shown 1n FIGS. 6A and 6B, the holder 2 1s provided
with openings 20 1n a rectangular shape in both upper and
lower faces thereof, through which portions of the end coil
parts 10 and the central coil parts 12 to be contacted with the
connection electrodes (portions of an outer periphery of the
CSC) are respectively protruded outward. Moreover, the
holder 2 has partition walls 21, 21' for respectively inter-
posing the CSCs 1 i the axial direction. By making a
distance L between these partition walls substantially equal
to a length t of the CSC 1 1n the axial direction, the CSC 1
1s restricted from being deformed or moved 1n the axial
direction. Insulation between the two adjacent CSCs 1 1s
ensured by these partition walls 21, 21"

When the liquid crystal board 3 and the circuit board 6 are
pressed, as shown in FIG. 5, onto the connector C in a state
as shown 1n FIG. 6B, the CSCs are elastically deformed so
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2

that a distance d between the respective axes of the central
coll part 12 and the end coil parts 10 (an amount of
displacement) decreases.

The partition walls 21, 21' of the holder 2 are respectively
provided with projections 22 which enter 1nto the respective
end coil parts 10 of the CSCs 1 in the axial direction. Each
of the projections 22 has a slant face 22q at an upper side and
a horizontal face 2254 at a lower side, as shown 1n FIG. 6B.
By reducing, to some extent, a length of the projection 22 1n
the radial direction of the end coil part 10, the CSC 1 1s made
possible to move 1n a displacing direction within a certain
range, as shown 1n FIG. 6B.

According to the above described structure, when the
aforesaid connection electrodes Sc, 6¢ are pressed onto the
CSC 1 held by the holder 2 so as to clamp 1t from above and
below 1n the radial direction, the CSC 1 will be elastically
deformed only in the displacing direction, without being
deformed and moved 1n the axial direction.

However, 1n mounting and positioning the connector C on
the circuit board 6 (in order to secure electrical connection
with the connection electrode 6¢) in the above described
structure, soldering work 1s employed. In this case, there has
been such a possibility that solder or flux 1n a melted state
may be sucked up by the CSC 1 by capillary force and may
intrude 1mnto gaps between the respective coil parts. There-
after, the solder or flux 1n the melted state may be hardened
and adhered to the coil parts, and elastically deformable
performance of the CSC 1 will be lost. To avoid such a
problem, 1t 1s necessary to provide a separate positioning
member 1n mounting the connector C on the circuit board 6.

SUMMARY OF THE INVENTION

It 1s therefore an object of the invention to provide a CSC
type connector having such a structure that elastically
deformable performance of the CSC will be maintained even
when soldering work 1s employed to secure both electrical
and mechanical connection between the CSC and connec-
tion electrodes.

In order to achieve the above object, according to the
invention, there 1s provided a connector adapted to be
mounted on a board member, comprising:

a conductive coiled spring;

an insulative holder, formed with a through hole connect-
ing a first side face and a second side face which 1s adapted
to be opposed to the board member, the insulative holder
accommodating the coiled spring in the through hole such
that a first portion of the coiled spring 1s retractably pro-
jected from the first side face; and

a conductive plate member, attached to the holder and
comprising;

a first part, disposed on the second side face of the holder
such that a second portion of the coiled spring which 1s
disposed within the through hole 1s brought into contact
therewith:

a second part, disposed on the second side face separately
from the first part, and adapted to receive solder for
clectrically connecting the coiled spring to a connection
clectrode provided on the board member; and

a third part, connecting the first part and the second part
while being extended on at least one side face which 1s
other than the second side face.

With this configuration, because the second portion of the
coilled spring 1s not directly 1n contact with a part to which
the solder 1s applied (the second part of the plate member),
it 1s possible to eliminate such a drawback that melted
solders or fluxes may intrude between the respective coil
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parts of the coiled spring by capillary force and its hardening,
may cause mconveniences. Moreover, the first part of the
plate member which 1s 1n contact with the coiled spring 1s
separated from the second part of the plate member to which
the solder 1s applied by way of the third part of the plate
member, and besides, the third part extends along another
side face of the holder which 1s different from the second
side face thereol where the first part and the second part of
the plate member are provided. Therefore, this enables the
coilled spring to reduce possibility of causing such phenom-
enon that the melted solder or the like flowing on the plate
member may reach the first part thereof, and may further
flow along the upper face thereof to be sucked up by the
colled spring.

The second side face of the holder may be formed with a
notched portion 1n the vicinmity of the second part of the plate
member.

In this case, since the notched portion eflectively accepts
the melted solder which has flowed out from the second part
of the plate member, and possibility that the melted solder
may flow along the third part of the plate member to reach
the first part of the plate member can be further reduced.

The first part of the coiled spring may be retractable 1n an
axial direction thereof or 1n a direction which 1s perpendicu-
lar to an axial direction thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects and advantages of the present invention
will become more apparent by describing 1n detail preferred
exemplary embodiments thereof with reference to the
accompanying drawings, wherein:

FIG. 1A 1s a top view of a CSC type connector according,
to a first embodiment of the invention;

FIG. 1B 1s a front view of the CSC type connector of FIG.
1A;

FIG. 1C 1s a bottom view of the CSC type connector of
FIG. 1A;

FIG. 1D 1s a side view of the CSC type connector of FIG.
1A;

FIG. 1E 1s a section view taken along a line IE-IE in FIG.
1D:;

FIG. 2A 1s a top view of a holder in the CSC type
connector of FIG. 1A;

FIG. 2B 1s a front view of the holder of FIG. 2A;

FIG. 2C 1s a bottom view of the holder of FIG. 2A;

FIG. 3A 1s a front view of a connection terminal {itting in
the CSC type connector of FIG. 1A;

FIG. 3B 1s a bottom view of the connection terminal
fitting of FIG. 3A;

FIG. 3C 1s a rear view of the connection terminal fitting,
of FIG. 3A;

FIG. 3D 1s a top view of the connection terminal fitting of
FIG. 3A;

FIG. 3E 1s a side view of the connection terminal fitting
of FIG. 3A;

FIG. 4A 1s a top view of a CSC type connector according,
to a second embodiment of the invention;

FI1G. 4B 1s a front view of the CSC type connector of FIG.
4A;

FIG. 4C 1s a bottom view of the CSC type connector of
FIG. 4A;

FIG. 4D 1s a side view of the CSC type connector of FIG.
4A;

FIG. 4E 1s a section view taken along a line IVE-IVE in
FIG. 4D;
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FIG. 5 1s a section view showing an usage example of a
conventional CSC type connector;
FIG. 6A 1s a top view of the CSC type connector of FIG.
S;
FIG. 6B 1s a section view taken along a line VIB-VIB 1n
FIG. 6A;
FIG. 7TA 1s a front view of a CSC 1n the CSC type

connector of FIG. §; and
FIG. 7B 1s a side view of the CSC of FIG. 7A.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

Embodiments of the invention will be described below 1n
detail with reference to the accompanying drawings. Mem-
bers having similar structures and functions to those mem-
bers 1n the conventional CSC type connector shown in FIGS.
5 to 7B will be denoted with the same reference numerals,
and repetitive explanations for those will be omaitted.

As shown 1n FIG. 1A, a CSC type connector C according
to a first embodiment of the invention has a structure
including a pair of CSCs 1 and a pair of connection terminal
fittings 3 which are provided on an isulating holder 2.

As this CSC 1, there 1s employed a coiled spring contact
having such sizes as complying with arrangements of the
corresponding connection electrodes 3¢, 6¢. As an example
the CSC having a wire diameter of 0.1 mm, an axial length
t of 0.9 mm, and a maximum distance d between the axes of
the central coil part 12 and the end coil part 10 (a maximum
amount of displacement) of 0.75 mm 1s employed. From a
viewpoint ol completely preventing deformation 1n the axial
direction and a viewpoint of minimizing conductive resis-
tance, the CSC having tight winding with no gap among the
end coil parts 10, the intermediate coil parts 14, 16, and the
central coil part 12 1s employed.

As shown 1n FIGS. 3A to 3E, each of the connection
terminal fittings 3 1s formed by cutting and bending a
plate-shaped member having electrical conductivity, and
includes a first end part 3a, a first connecting part 35, a
second connecting part 3¢, a soldering part 34, and a second
end part 3e.

As shown 1n FIGS. 2A to 2C, a pair of first grooves 2a are
formed 1n both side faces of the holder 2 opposed to each
other. A pair of second grooves 25 are formed 1n a bottom
face of the holder 2 so as to respectively communicate with
the first grooves 2a and the rectangular openings 20. A pair
of third grooves 2c¢ are formed 1n the opposed side faces of
the holder 2 so as to respectively communicate with the
second grooves 26 and so as to be adjacent to the first
grooves 2a. A pair of fourth grooves 2d are formed in the
bottom face of the holder 2 so as to respectively communi-
cate with the third grooves 2c.

Moreover, a pair of slots 2¢ are formed 1n the bottom face
of the holder 2 so as to respectively communicate with the
fourth grooves 2d. Further, a pair of notches 2f are formed
in the bottom face of the holder 2 so as to respectively
communicate with the third grooves 2¢ and the fourth
grooves 2d.

Each of the connection terminal fittings 3 1s fitted to the
holder 2 in such a manner that the first end part 3a, the
second connecting part 3¢ and the second end part 3¢ may
be respectively iserted 1nto the first groove 2a, the third
groove 2¢ and the slot 2e. In a completely engaged state, the
first connecting part 35 and the soldering part 3d of the
connection terminal fitting 3 are respectively inserted into
the second groove 26 and the fourth groove 24 of the holder
2. As shown 1 FIGS. 1A to 1C, the pair of the connection
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terminal fittings 3 are fitted to the holder 2 1n such a manner
that the first end part 3a of the one connection terminal
fitting 3 and the second connecting part 3¢ of the other
connection terminal fitting 3 are exposed on the same side
tace of the holder 2. Fach of the notches 2f of the holder 2
1s positioned adjacent to the second connecting part 3¢ and
the soldering part 3d of the corresponding connection ter-
minal fitting.

As shown 1n FIG. 1E, the end coil parts 10 of the CSC 1
are 1n contact with an upper face of the first connecting part
3b6 of the connection terminal fitting 3. When a mating
member such as the connection electrode 5¢ of the liquid
crystal display board 5 as shown 1n FIG. 5 1s pressed onto
the CSC 1, the end coil parts 10 are brought into press
contact with the upper face of the first connecting part 356
thereby to maintain electrical connection between them.
Electrical connection of the CSC with the connection elec-
trode 6c of the circuit board 6 can be secured by soldering
it to the soldering part 34 of the connection terminal fitting
3. In short, positioning and mounting of the connector C
with respect to the circuit board 6, that i1s, electrical and
mechanical connection between them, can be performed
only by this soldering work, and therefore the mounting
process can be simplified.

On this occasion, because the end coil parts 10 are not
directly 1n contact with the soldered areas according to the
above described structure, it 1s possible to eliminate such a
drawback that melted solders or fluxes may intrude between
the respective coil parts of the CSC 1 by capillary force and
thereafter hardened solder or flux may cause inconve-
niences. Moreover, the first connecting part 35 which 1s in
contact with the CSC 1 1s separated from the soldering part
3d by way of the second connecting part 3¢, and besides, the
second connecting part 3¢ extends along another side face of
the holder 2 which 1s different from the bottom face of the
holder 2 where the first connecting part 35 and the soldering,
part 3d are provided. Therefore, this embodiment enables
the CSC 1 to reduce possibility of causing such phenomenon
that the melted solder or the like moving on the connection
terminal fitting 3 may reach the first connecting part 35, and
may further flow along the upper face thereof to be sucked
up by the CSC 1. It 1s also possible to arrange the second
connecting part 3¢ 1n such a manner that 1t extends along a
plurality of the side faces of the holder 2 to reach the first
connecting part 36. In this manner, the probability of causing
the above described phenomenon can be further reduced.

Additionally, the notch 2f effectively accepts the melted
solder which has flowed out from the soldering part 34, and
probability that the melted solder may flow along the second
connecting part 3¢ to reach the first connecting part 35 can
be further reduced.

As described, according to the structure of the invention,
the elastically deformable performance of the CSC will be
maintained, while employing the soldering work capable of
securing both electrical and mechanical connection between
the CSC and the connection electrodes. Therefore, 1t 1s
possible to attain cost reduction of components and
improvement of handling in assembling process.

Next, a second embodiment of the invention will be
described. Members having similar structures and functions
to those members 1n the first embodiment will be denoted
with the same reference numerals, and overlapped descrip-
tions will be omaitted.

As shown 1n FIG. 4A, a CSC type connector C according,
to the second embodiment of the mvention has a structure
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including a pair of CSC 11 and a pair of connection terminal
fittings 3 which are provided on an insulating holder 2. The
CSC 11 1n this embodiment i1s formed as a conical coiled
spring having a small diameter part 11a and a large diameter
part 115 (as disclosed in Japanese Patent Publication No.

2002-170617A, for example).

The holder 2 1s formed with circular openings 30 1n an
upper face thereof, which are communicated with spaces 31
formed 1nside the holder 2. As shown 1n FIG. 4E, the space
31 1s so dimensioned as to contain the large diameter part
116 of the above described conical CSC 11, and only the
small diameter part 11a projects upwardly from the opening
30. A lower end of the large diameter part 115 1s 1n contact
with an upper face of the first connecting part 36 of the
connection terminal fitting 3. When a mating member such
as the connection electrode 5¢ of the liquid crystal display
board 5 as shown 1n FIG. 5 1s pressed onto the CSC 1, the
lower end of the large diameter part 115 1s brought into press
contact with the upper face of the first connecting part 35

thereby to maintain electrical connection between them.

It 1s to be noted that the above described structure has
been given only by way of example, and appropriate change
or modification can be made within a scope prescribed 1n the
appended claims. For example, the number of the CSCs to
be provided on a piece of the connector C 1s not limited to
two, but one or more than three CSCs may be provided.

What 1s claimed 1s:

1. A connector adapted to be mounted on a board member,
comprising:

a conductive coiled spring;

an insulative holder, formed with a through hole connect-
ing a first side face and a second side face which 1is
adapted to be opposed to the board member, the 1nsu-
lative holder accommodating the coiled spring in the
through hole such that a first portion of the coiled
spring 1s retractably projected from the first side face;
and

a conductive plate member, attached to the holder and
comprising:

a first part, disposed on the second side face of the

holder such that a second portion of the coiled spring

which 1s disposed within the through hole 1s brought
into contact therewith;

a second part, disposed on the second side face sepa-
rately from the first part, and adapted to receive
solder for electrically connecting the coiled spring to
a connection electrode provided on the board mem-

ber; and

a third part, connecting the first part and the second part
while being extended on at least one side face which
1s other than the second side face.

2. The connector as set forth in claim 1, wherein the
second side face of the holder i1s formed with a notched
portion 1n the vicinity of the second part of the plate member.

3. The connector as set forth in claim 1, wherein the first
part of the coiled spring 1s retractable 1n a direction which 1s
perpendicular to an axial direction thereof.

4. The connector as set forth in claim 1, wherein the first

part of the coiled spring is retractable 1n an axial direction
thereof.
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